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Distribution of Podostemaceae in southern Japan and the ambient physico-chemical factors for 
the living condition were investigated in 1990. Six species were distributed respectively in 11 rivers of 
the southern part of Kyushu. These were Cladopus japonicus Imamura, C. doianus Koriba, 
C. austrosatsumensis Ohwi, Hydrobryum japonicum Imamura, H. floribundum Koidzumi, and 
H. puncticulatum Koidzumi. They seemed to be specially adapted to the area of extremely fast cur¬ 
rent stream with low nutrients. Comparing the water quality of Kaminokawa River and Okawa 
River with that of Sendaigawa River, Mawatarigawa River and Manosegawa River, the former two 
rivers were less polluted and plants of Podostemaceae were growing abundantly than others. The veg¬ 
etation of Podostemaceae disappeared at nine habitats out of thirty which were studied in 1950’s. 
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Tabel 1. Methods of water analysis and biomass measurements used in this study. 


Parameters 

Methods 

Current speed 

Current meter SD-4 (Union Engineering Co., Kobe) 

Suspended substances (SS) 

Weight residue on Whatman GF/C filter 

Electric conductivity 

Conductivity meter DS-7 (Horiba Co., Kyoto) 

Alkalinity 

4.3 Bx* 1 

pH 

pH meter HR-7 (Horiba Co., Kyoto) 

Dissolved oxygen (DO) 

Winkler’s method* 2 

Chemical oxygen demands (COD) 

Potassium permanganase method* 2 

Phosphate P (P0 4 -P) 

Ascorbic acid method* 3 

Organic P 

Calculated from the equation: (Org. P) = (Total P)-(P0 4 -P) 

Total P 

Menzel’s method* 3 

Ammonium N (NH 4 -N) 

Indophenol method* 3 

Nitrite N (N0 2 -N) 

Surfanilamide-Naphthl ethylenediamine method* 3 

Nitrate N (N0 3 -N) 

Cu-Cd column method* 3 

Bacteria 

Counting colonies on Brain Heart Infusion Broth 
(Eiken Seiyaku Co., Osaka) of agar plate 

Coverage of Podostemaceae 

Quadrate (50X50 cm grids) 


*‘ TOil)^ I960. 7R®Hi?£. 4t#, Im. 399 pp. 

* 2 B*mmM&(M) 1980. WMJmtmmm^. mmm&m, m*. 552 PP . 

* 3 Strickland J. D. H. and Parsons T. R. 1972. A practical handbook of seawater analysis. Bulletin 167, Fisheries 
Research Board of Canada, Ottawa. 310 pp. 
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Fig. 1. Distribution of six species of Podostemaceae in the southern Kyushu. Numbers 1-33 on the map refer 
to the locations examined in this study. Localities shown by # mean the habitats of studied. Vegetation of 
Podostemaceae disappeared at 9 habitats (O) of 30 which were reported by Shin(1954a). 
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Fig. 2. Altitudes of the localities (•) where Podoste- 
maceae distributed in southern Kyushu. 
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Fig. 3. Percentage of Cladopus coverage, speed of water current, water depth and bottom profile of the 
three rivers in Kyushu. Three species of Cladopus growing on rocks and boulders in Sendaigawa River 
(Kubukigawa River, St. 2), Manosegawa River(St. 8), and Mawatarigawa River (St. 11), respectively. 
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Fig. 4. Percentage of Hydrobrym coverage, speed of water current, water depth and bottom profile of the 
three rivers in Kyushu. Three species of Hydrobryum grow on rocks and boulders in Issohgawa River 
(St. 12), Kaminokawa River (St. 21), and Anrakugawa River (St. 29), respectively. 
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Table 2. Environmental factors of rivers in which Podostemaceae distributed in southern Japan. 


River 

Sendai- 

gawa 

St. 2 

Manose- 

gawa 

St. 8 

Mawatari- 

gawa 

St. 11 

Issoh- 

gawa 

St. 12 

Okawa 

St. 17 

Kamino- 

kawa 

St. 21 

Kimotsuki- 

gawa 

St. 26 

Takasu- 

gawa 

St. 27 

Anraku- 

gawa 

St. 29 

Maekawa 

St. 30 

Ohyodo 

gawa 

St. 33 

Date observed in 1980 

23/V 

27/V 

27/V 

8/VI 

30/V 

7/VII 

30/V 

30/V 

29/V 

29/V 

28/V 

Width of river (m) 

11.0 

5.8 

9.6 

4.9 

50.0 

15.0 

6.2 

4.0 

9.0 

13.0 

24.5 

Depth of river (average, cm) 

21.1 

16.4 

10.4 

33.3 

9.7 

31.4 

10.5 

10.8 

25.7 

28.5 

39.7 

Water temperature (°C) 

16.4 

20.1 

20.6 

17.9 

18.9 

21.2 

18.2 

19.3 

20.2 

20.6 

20.9 

Current speed (aver, cm/sec) 

70.1 

16.4 

33.5 

42.3 

34.1 

55.9 

78.5 

64.0 

70.8 

41.0 

47.9 

Suspended Substances (ppm) 

4 

4 

10 

1 

1 

4 

3 

2 

2 

2 

4 

Electric conductiv. ( X 10 //S/cm) 

8.4 

12.5 

15.4 

3.4 

6.4 

8.2 

9.9 

11.1 

8.8 

9.9 

14.8 

Alkalin. ( X 10 -2 , 4.3 Bx me//) 

2.4 

5.7 

2.9 

1.3 

2.5 

4.2 

4.7 

4.8 

3.4 

2.3 

7.6 

pH 

6.5 

6.5 

6.1 

6.0 

6.0 

6.2 

6.3 

6.3 

6.3 

6.4 

6.1 

DO (mg//) 

8.46 

8.33 

8.56 

8.46 

8.70 

7.97 

8.36 

8.56 

8.54 

8.51 

7.86 

DO (%) 

84.6 

88.9 

92.2 

98.7 

91.0 

98.4 

85.7 

90.6 

90.7 

91.4 

85.3 

COD (mg//) 

0.83 

0.82 

0.87 

0.56 

0.61 

0.82 

0.64 

0.95 

0.82 

0.85 

1.20 

Phosphate P (//M) 

1.62 

1.19 

0.43 

0.32 

0.43 

0.97 

0.56 

0.81 

0.54 

0.59 

0.76 

Organic P (//M) 

0.45 

0.40 

0.19 

0.02 

0.19 

0.13 

0.06 

0.22 

0.08 

0.09 

0.62 

Total P QUA) 

2.07 

1.59 

0.62 

0.34 

0.62 

1.10 

0.62 

1.03 

0.62 

0.68 

1.38 

Ammnonium N (//M) 

0.00 

0.04 

0.08 

0.00 

0.04 

0.00 

0.00 

0.00 

0.00 

0.08 

0.08 

Nitrite N (t/M) 

0.08 

0.96 

0.16 

0.00 

0.00 

0.00 

0.00 

0.00 

0.08 

0.08 

0.00 

Nitrate N (//M) 

36 

92 

119 

10 

9 

61 

44 

12 

46 

76 

6 

Number of Bacteria ( X 10 2 /m/) 

22.5 

60.9 

30.0 

28.8 

12.8 

26.8 

7.5 

46.7 

21.9 

25.3 

17.6 

Species of Podostemaceae 

C. japo 

C. doia 

C. aust 

H. punc 

H. japo 

H. japo 

H. japo 

H. japo 

H. flori 

H. flori 

C. japo 

Coverage ofPodostema. {%) 

2.9 

8.6 

7.5 

10.0 

7.3 

54.5 

46.9 

36.0 

28.0 

36.3 

29.2 



